training in school life which pretends to improve our general habits and powers of attention, discrimination and accurate work, and are still easily administered and calculated.
We may first examine a sample test in some detail and then recount briefly the results of the others.
Five subjects practiced marking the words containing e and s in a book containing matter of about uniform style and difficulty and character of topics. Before they began and after they had attained considerable improvement they were tested with marking words containing i and t, s and p, c and a, e and r, on similar pages (different pages being used before and after training), with marking words containing a and n, l and o, and e and r, on pages different from those used in the training series in length of lines, size of type and style of matter (the same pages being used before and after training), with marking the misspelled words on a page containing a hundred such, with marking the letter A on a sheet containing 500 capital letters in a random arrangement.
Their records are given in Tables I., II. and III. Tables I. and II. give the improvement in the training series. There was equality in the length of the first and last pages marked, but [p. 555] unluckily the first page had an unusually large number of words containing e and s, making it a harder page. The second page on the other hand had fewer than those which happened to be final pages for the different subjects. Under A we have given the records for time, percentage marked and omissions in the case of the second page, and under B in the case of the first page. Under C we have given the records for the last page in the case of each subject, and under D the records for the average of the last four pages.
The comparison from A to C seems the best to go by. This comparison makes the training seem a little more than it perhaps was, in that the errors of the last trials are more below the average of the last four trials than they should be, but this is offset by the facts that the tests under C had 12 per cent. more s and e words than did those under A and that the latter were second tests.
[p. 556] A-C comparison. In these and all following tables figures referring to time are given in seconds unless otherwise stated.
[p. 557] Table III. gives the improvement in time in the various tests. Part A gives the absolute quantities and Part B the ratios of the tests after training to those before.
[p. 558] Table IV. gives in a similar manner the improvement as measured by the number of errors. Table V . gives in a similar manner the improvement as measured by the percentage of words marked.
By testing eight other individuals with three of the tests in the same manner as the five of the tables, save that the former had no training whatever between the tests, we gained an approximate measure of the improvement to be expected on the after-training tests because of their being a second trial. The ratios of their speeds were 95, 91, and 86, but the sum of the omissions of the eight rose from 14 to 20, 8 to 10, and from 36 to 48. So no improvement can be demonstrated in their records.
It is clear from the tables that the improvement in the function of observing and marking words containing s and c is not equivalent to improvement in the group function of observing the make-up of words. Neither the speed nor the accuracy acquired in the training is a general power equally applicable to other data. And although the functions operative in the tests were so similar to that trained the loss of efficiency with them is considerable.
Speed is more likely to be improved than accuracy. This may mean that certain habits of eye movements and stops are formed that are identical elements in both functions trained and tested. The most notable improvements in accuracy occur with s-p and e-r on the same style of page as the training series (ratio of percentages of words marked 119 and 113). But here again there are identical elements, observing the letter s in the first, [p. 559] observing the letter e in the second, and the width of column, similar sort of distractions, etc., in both. Of the three tests with a different sort of page from that used in the training, e-r shows again the most improvement (here the least deterioration) in accuracy.
We cannot ascertain just which of the functions tested improved most and so cannot discuss the way in which greater alteration of the data alters the efficiency of the group function. The reason for this is that we cannot equate time saved with accuracy lost or vice versa. As was stated on page 554, the variability of any single test makes any minute examination of the tables unprofitable.
We shall present the experiments of which this is a type in a still more condensed summary. (j) Subject W. Training: That described, plus training in marking words containing e and t. In the latter the records at start and finish were 981, 20; 569, 23; percentages 58 and 115. Tests: (1) Words containing certain other combinations of letters. The results were:
(2) Words of over 6 and of over 7 letters. -t, r-e, l-o, a-n, g-m, a, d, c, h, six That the tests used in all these experiments were not unfair by reason of being tests of functions that could not be easily improved in any way is shown by the fact that in training series verbs, adjectives, prepositions, words containing e, e and s, a and n, a and t, e and t, all showed ready improvement when special practice was made a factor. W. added to this evidence by taking short training series with words containing a and d, n and t.
In about 22 minutes' practice with the former the time remained constant but the errors decreased from 17, 9, 10 and 15 in the first four pages to 4, 2, 6 and 1 in the last. Percentage 25.
In about 17 minutes' practice with n and t the times decreased from 66, 53, 46 and 64, to 39, 39, 48 and 34; the errors from 4, 4, 2 and 3, to 1, 2, 1 and 3 (i.e., from 13 to 7). Percentages 70 and 54.
In the three articles of which this is the last we have endeavoured to present as succinctly as possible the results of our experiments. It has not seemed worth while to subject them to a minute analysis, for the reliability of any individual determination is not sufficient to warrant special conclusions from it. The general attitude which comes from the examination of all the facts we have demonstrated, not a set of precisely formulated judgments, is what we have aimed to produce.
The next steps in the study of the interdependence of mental functions would seem to be the exact analysis of the influence of one on the other where such is present and the discovery of its amount and nature in cases of practical importance, for instance, in the case of the training given in school subjects, in occupations, in games, etc. Under the first head we should [p. 564] hope to see experiments carefully devised, as these rough ones of ours were not, to detect the exact elements of any function that were changed by training, to measure such changes and to find which of such changes brought about increased efficiency in other functions and how. Under the second head we should put determinations of the exact improvement in the efficiency of various functions by commonly practiced educational disciplines and measures of the influence of the training of certain mental functions by school subjects on the efficiency of other functions.
Footnote
[1] Corrigenda. --In Table IV . of the previous article of this series (page 385 of the July number of the REVIEW) there are three errors in computation for which I am responsible. In the 5th column 82.3 should be 92.3; in the 6th, 123.3 should be 123.2; and in the 8th, 40.3 should be 41.3. In the next to the last line of the table 60 becomes 67, and 63, 62.
